Quantitative analysis of a proteome by N-terminal stable-isotope labelling of tryptic peptides.
Covalent modification of peptides and proteins with compounds containing stable isotopes (isotope tagging) has become an essential tool to detect dynamic changes in the proteome following external or internal influence; however, using terminal amino groups for global isotope labelling of tryptic peptides is challenged by the similar reactivity of the amino groups of lysine residues. We describe a new quantitative method based on selective tagging of the terminal amino groups of tryptic peptides with pentafluorophenyl esters containing stable isotopes. The labelled peptides were resolved by two-dimensional nanoflow liquid chromatography on weak anion-exchange and reversed-phase columns and then identified and quantified by tandem mass spectrometry. The method was applied to compare the proteomes of plasma membranes from proliferating and differentiated human colorectal adenocarcinoma (Caco-2) cells and endosomes purified from the livers of rats stimulated with insulin and epidermal growth factor. The comparison of the results obtained by isotope tagging and biochemical assays demonstrate that global isotope tagging with pentafluorophenyl esters allows accurate quantification of complex protein samples.